FREE   EXPANSION   OF   GASES
ought also to be remarked that the specific heats of air can only be applied to the evaluation of absolute temperature with a knowledge of the mechanical equivalent of the thermal unit ; and, therefore, it is probable that, even when sufficiently accurate determinations of the specific heats are obtained, they may be useful rather for a correction or verification of the mechanical equivalent than for the thermometric object. On the other hand, a comparatively very rough approximation to JK, the mechanical value of the specific heat of a pound of the fluid, will be quite sufficient to render our experiments on the cooling effects available for expressing with much accuracy by means of the formula (15) a thermodynamic relation between absolute temperature and the mechanical properties of the fluid at two different temperatures.
In the notes to Mr. Joule's paper on the Air-Engine, * it was shown that if Mayer's hypothesis be true we must have approximately,
K = .2374 and N = .1684,
because observations on the velocity of sound, with Laplace's theory, demonstrate that
Je = 1.410,
within yj-y of its own value. Now the experiments at present communicated to the Iloyal Society prove a very remarkable approximation to the truth in that hypothesis (see above, Section I.), and wo may therefore use these values as very close approximations to the specific heats of air. The experiments on the friction of fluids and solids made for determining the mechanical value of heatf give for J the value 1390 ; and we therefore have JN = 234.1 with sufficient accuracy for use in calculating small terms.
Now, according to Regnault, we have, for dry air at the freezing-point, in the latitude of Paris,
11 = 26215 ;
and since the force of gravity at Paris, with reference to a foot as the unit of space and a second as the unit of time, is 32.1813,
* Philosophical Transactions, March, 1852, p. 82. f Ibid., 1848. p                                            81 of temperature produced by the rarefaction and condensation of airf and established to a closer degree of accuracy by our preliminary experiments on expansion through a resisting solid. J It
